BACKGROUITD OF TUB INVENTION I 

[0001] This inv e ntion r e lat e s to can manufacture and, — in 

p articular; — to the production of thin ^ walled metal cans by 
th e so ' called "drawin g and wall - ironin g " — (DWI) process. 

[0002] In a DWI process, a flat circular blank of metal 

is drawn through one or more drawin g di e s to form a shallow 
cup> The cu p is th e n mounted on the fr e e e nd of a p un c h 
whi c h extends from a reciprocating ram, and th e c up wall is 
th e n "iron e d" by passin g through on e or mor e ironin g di e s 
to len g then th e side wall of the cup and form a can. 

[0003] Th e ironing proc e ss produces elongation of the 

side wall by v e ry hi g h radial compr e ssion of th e wall of 
th e cup as th e cup is pushed through th e ironing di e s and 
is ir o n e d by die ins e rts (sometimes ref e rr e d to as the die 

"nibs") . 

[000 4 ] Friction resulting from th e ironing process 

g e n e rat e s heat in th e pun c h and ironin g di e s. Furth e rmore, 
misali g nment of th e punch with the di e ass e mbly or 
"toolpack" may r e sult in un e v e n distribution of t e mperature 
around th e p unch and di e inserts. On e t e chniqu e which has 
been us e d to accommodat e d e flection of th e punch from its 
c e ntral position is to use so - called "floating" dies which 
ar e supported by rubber O - rin g s or coil sprin g s in th e di e s 
which impart r e sili e nc e to th e dies and allow th e se to mov e 
radially with res pec t to the axis of the punch. 



[00051 One proposal to r e duc e the temperatur e of th e di e 

insert is disclosed in WO 03/039700 (Oequa Machin e ry, In c .) 
in which a t oo lpaek in c ludes ironin g di e s whi c h have 
conduits for channellin g c o olin g fluid betw ee n an out e r 
surface of the di e ins e rt and th e di e case. This t oo l p a e k 
diff e rs from many conv e ntional toolpacks in that the 
coolant fluid is not applied to th e exterior of the 
toolpaek wh e r e th e co o lin g fluid may risk c ontaminati o n of 
the c o ntainer surfa ce , nec e ssitating cl e aning of the c ans 
after formin g . This is a particular probl e m if th e can 
mat e rial has a coatin g which c ould b e atta c k e d o r damaged 
by coolant. 

[OOOC] Non e th e l e ss, although no e xtra washing is 

r e quir e d with th e S e qua system, it do e s exhibit a numb e r of 
oth e r drawbacks. Firstly, although the Se q ua tool p aek is a 
floating system, the dies are fixed together and cannot be 
removed radially to allow for individual maint e nanc e of die 
modules. Se co ndly, there are s e v e ral 0 - rings used in e ach 
die of this syst e m which act as seals and care is needed to 
r e plac e th e se corr e ctly without poor s e ating. Finally, — the 
die inserts C'nibs" in th e Sequa disclosure) are subj e cted 
to lar g e for ce s durin g th e ironing op e ration but because 
th e coolant is channell e d clos e t o th e surfac e of the 
carbide die ins e rt, this rend e rs th e ins e rts too fra g il e 
for hi g h speed p roduction of DWI cans. 

SUMMARY OF THE IWENTION 

[0007] According to the pr e s e nt inv e ntion, — there is 

provid e d an a pp aratus for th e production of a metal 
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contain e r, — th e a p paratus c om p risin g : at l e ast one di e 
havin g an ins e rt ada p t e d to r e du ce the thickn e ss of the 
container sid e wall by ironin g ; at l e ast o n e coolant di e 
ad j ac e nt th e ironin g di e (5) and havin g an internal coolin g 
cavity for circulating coolant within the coolant di e and 
adjacent the ironing ins e rt of the ironing di e . 

[0008] By using a coolant di e rath e r than introducing 

chann e ls into the ironin g di e itself, c oo lant is directed 
close to the ironin g ins e rt, as in known systems, but 
without w e akenin g the di e insert. Th e ironing di e insert 
may also b e r e duc e d in width sin ce th e c oolin g action is 
achi e ved using an ind e pend e nt c ooling di e or dies. — Th e die 
insert is typically of carbid e since th e th e rmal 
co nductivity of carbid e is approximately twice that of th e 
st ee l from which the r e st of the ironin g die is made. This 
carbide insert may be ext e nd e d, — i.e. made lar g er in 
diameter, in the pres e nt a pp aratus so as t o increas e th e 
conta c t area with th e adjacent co oling cavity, and th e r e by 
e xtract h e at fast e r. Any number of coolant di e s may b e 
us e d, dep e nding on th e d e sired pro g ressi o n l e ngth and range 
of hei g hts of cans for manufactur e . 

[0009] Usually the cooling cavity has an inl e t and an 

outlet, — th e outlet includin g a r e strictor. Usin g a 
r e strictor at th e outl e t cr e at e s back pressure to e nsure 
that the cooling cavity stays full of coolant, — ther e by 
pres e nting the maximum possible cooling surface to the 
ad j acent di e ins e rt and avoidin g dry spots whi c h would 
allow h e at build u p . 
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[0010] The coolant die may include a vacuum port for 

removal of d e bris. Th e coolant di e at th e e xit o f th e 
a pp aratus — (i.e. wh e r e th e punch e xits the t o ol p a c k) may 
in c lud e an array o f air je ts arran ge d around its inn e r 
surfa c e to prev e nt any d e bris from s e ttling on the surfa ce 
of the can. 

[0011] Pr e ferably th e cooling cavity includes a portion 

whi c h is in c lined t o wards the ad j a ce nt di e insert to form a 
c o o ling face. G e n e rally a c oolant di e is p rovided on e ach 
side o f an ironin g die so that th e di e ins e rt of the 
ironin g di e has h e at e xtracted from both sides by ad j ac e nt 
coolant dies . — By angling th e cooling caviti e s towards the 
ir o ning di e ins e rts, — the working portion of th e coolant 
cavities (lands) are as c los e as possibl e to the c e ntr e of 
th e die insert. 

[0012] In a pr e ferr e d e mbodiment, th e apparatus further 

compris e s a syst e m for biasin g the coolin g face against the 
ironin g die> — For e xam p l e , — th e cooling face may b e formed 
from an annular piston which is r e siliently m o unt e d on the 
body of the c o olant di e , th e biasin g syst e m for activatin g 
the piston b e in g provided by coolin g fluid pr e ssur e . This 
coolin g fluid pressur e may be provided by the ba c k p r e ssur e 
d e rivin g fr o m us e of a restri c t o r at th e outl e t to th e 
coolin g cavity. 

[0013] Floating dies hav e to have axial clearanc e in 

order to m o v e — ("float") and c onse q u e ntly th e y can vibrat e . 
An additional ben e fit of th e biasing system is that it acts 
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as a dam pe r to r e du ce rin g vibrati o n whi c h can c ause radial 
rin g marks on the surfa ce o f a c an in a fl o atin g toolpa e k. 
Th e p iston ke e ps th e coolin g fac e in full contact with th e 
di e at all tim e s whilst still allowing the die to float. 
This c lam p in g could alternativ e ly b e a c hi e ved by coil 
sprin g s, disc springs, O - rin g s, rubber sprin g s, 
polyurethan e e t c . 

[001 4 ] Gen e rally, the apparatus also compris e s a ram 

havin g a c oolin g tube assembly at one e nd and a punch at 
th e o th e r e nd, — th e p unch b e in g conn e cted t o the ram by a 
ram spigot, — a cooling fluid inlet formed partly b e tw ee n 
inn e r and out e r concentri c tubes of the c ooling tube 
assembly and p artly b e tw ee n an axial e xt e nsion of th e inner 
tub e o f the co olin g tube and th e inside of the ram spig o t, 
a cavity ad j a ce nt th e punch nos e whi c h is connected to th e 
c oolin g fluid inlet by on e or mor e h o les, — the cavity b e in g 
furth e r conn ec ted to a coolin g fluid outlet by one or more 
holes, th e c oo ling fluid outlet being formed (a) b e tw ee n 
th e pun c h and the outside of th e ram spi go t, — {h) — by o ne o r 
more holes in the body of the ram and (c) — betw e en the outer 
tub e o f the c oolin g tube ass e mbly and th e inside of th e 
ram. 

[0015] The apparatus may also includ e a tubular ass e mbly 

for guiding th e ram along its bore, — th e ass e mbly having a 
fluid inlet, — a fluid outl e t and groov e s around th e surfac e 
of the bore for passa g e of cooling fluid around the outside 
o f th e ram. This g uidance assembly thus also c ools the 
p un c h/ ram e xt e rnally to h e lp dissi p ate h e at from th e p unch. 



5 



This also maintains the ram at an ev e n t e m p erature and 
pr e v e nts ram distorti o n from uneven h e at build up. 

[0016] Th e ram guidanc e ass e mbly may employ a s e al 

arran ge ment at both e nds to p r e v e nt th e coolin g fluid fr o m 
l e akin g into th e machine at the rear and leakin g into the 
tooling at the front. 

BRIEF DESCRIPTION OP THE DRAWINGO 

[0017] Pr e f e rr e d e mbodim e nts of th e inv e ntion will now 

b e d e scrib e d, by way of e xampl e , with ref e r e nce to th e 
drawin g s , — in whi c h. 

Figure 1 is a side s e ctional vi e w of a first 

e mbodiment of die t oo lpack; 

Fi g ure 2 is a sid e s e ctional vi e w of a s e c o nd 

embodim e nt of di e to o l p a c k. 

Fi g ur e s 3 to 7 ar e sid e sectional views of a ram 

coolant system; 

Figur e 8 is a side sectional vi e w of a c oo lant tub e 

assembly; 

Fi g ur e 9 is an enlar g ed side s e ctional vi e w of the ram 

of fi g ur e 3; — and 

Fi g ur e 10 is a sid e sectional vi e w of ram g uidan c e 

assembly. 

DESCRIPTION OP THE PREFERRED EMDODIMENTfl 

[0010] Figure 1 is a side s e ction of th e die toolpack 

ass e mbly of th e invention com p rising a s e ries of ironin g 
di e s 1/ — 2 , and spa ce rs 3 , 4 and 5 , G and surroundin g a 
c e ntral b o r e 7. Friction du e t o th e ir o nin g p ro ce ss 
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generat e s heat in th e workin g portion of th e iironing die. 
In contrast with kn o wn co olin g syst e ms, — this heat is 
e xtract e d fr o m th e ironin g dies on b o th sides by the 
spac e rs rath e r than coolin g via fra g il e inserts on th e dies 
thems e lv e s. As a result of this, the ironing dies can be 
readily r e mov e d or chan ge d without removal of scr e ws or 
risk o f coolant fluid spillag e . Furthermore, th e toolpa c k 
of the inv e ntion is cooled without allowin g coolant int o 
the bor e of th e machine throu g h which the punch p asses 
durin g ironing. This is particularly important if the 
mat e rial of which th e c an is mad e or of which it is coat e d 
might be atta c k e d by such coolant. 

[001 9 ] Bach spacer includ e s a coolant cavity 8 which is 

f e d c o olant from a sin g le fixed inlet 9 on on e sid e of th e 
spac e r. The c avity may be formed, f o r e xampl e , by gro o v e s 
in inner and o ut e r die s p a ce rs which form a channel when 
the parts ar e clam p ed to ge ther. 

[0020] Th e wat e r circulates round the spac e r and e xits 

on the opposite side 10 throu g h a r e strictor 11 to a common 
sump to be returned to the coolin g unit. Th e us e o f 
restrietors at the outl e t ports 10 c r e at e s a backpr e ssure 
to ensure that the coolin g c avity stays full and maintains 
an optimum coolin g surfac e around the di e . Furth e rmor e , by 
re g ulating flow with flow r e stri e tors on the exhaust sid e , 
fl o w c an b e tun e d around e a c h di e independ e ntly. This means 
that dies can be cool e d by different amounts and to 
diff e r e nt t e mperatures acc o rdin g t o the work done by th e 
di e , — such as d eg r e e of ironin g . By exhaustin g coolant to a 
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tank; no coolant conta c ts th e can. This is particularly 
us e ful if the co atin g on the can c ould be attacked or 
dama ge d by coolant and oth e rwis e re q uir e an a c id/alkaline 
rins e . 

[0021] Each ironing die 1,2 includ e s a carbide ins e rt 12 

with the working portion 13 close to the centre of th e 
ins e rt. This carbide ins e rt is c ontact e d by coolant 
s p a ce rs, typically of tooled st e el, on both sides. Th e 
coolant c hannels in th e s p ac e rs ar e e ach an g l e d towards the 
carbid e insert 12 o f th e ironin g die so that th e o p timum 
cooling surfa c e area is p rovided. 

[0022] A vacuum system 14 pulls away dust or d e bris from 

the c an surface. — If such d e bris were allow e d to build u p 
int e rnally, it would cause surfac e scratchin g in th e 
ironin g p r o c e ss, particularly wh e n the can has a coatin g 
su c h as a p olym e r coatin g . Air j ets 15 or a knif e syst e m 
may be in co r p orat e d into any or all of the spac e rs, — heire 
shown in th e end spacer G, — to prev e nt d e bris c oll e cting 
around th e e nd die. A further air j e t/knife may b e us e d to 
p revent d e bris coll e ctin g in the strip pe r area (not shown) . 

[0023] By usin g a fixed toolpack rather than floating, 

th e us e of s e als is not r eq uired in the e mbodim e nt o f 
fi g ur e 1. When such seals ne e d to be chan ge d du e to damage 
or leaka ge , they must b e replaced with car e to avoid poor 
seating. 
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[002 4 ] An alt e rnative die toolpack assembly according to 

th e inv e ntion is shown in fi g ure 2. Th e t o ol p ack of figure 
2 is a floating toolpack syst e m whi c h us e s O ^ rin g s 16 to 
all o w c om p lianc e . In this toolpa c k, back p r e ssure created 
by the restrictors 11 is us e d to op e rat e a cylind e r 17 
whi c h ensur e s that the cooling surfa c e 18 stays in contact 
with the di e s. Th e cylinder 17, which is in Lhe r e ar fa c e 
of th e spa ce r, — forms a piston. Floatin g di e s inli e rently 
have to have axial c l e arance in order to mov e which can 
l e ad t o vibration and r e sult in rin g marks around the can. 
Th e p iston doubl e s as a dam pe r t o r e du c e the vibrati o n 
which caus e s th e se ring marks. Su c h di e vibration is c omm o n 
in floatin g syst e ms . 

[0025] Th e piston is activated by the cooling fluid 

pr e ssur e which kee p s th e cooling fac e in contact with the 
di e at all times whilst still allowing the die to float. 
This clampin g could also b e a p plied by a spring system, 
which could be coil springs, disc sprin g , — 'O' ring, rubber 
sprin g , polyurethane etc. 

[0026] Wh e n a can is wall ir o n e d, it is carried by a 

p unch in whi c h heat is also g e nerat e d du e to th e fri c tion 
involv e d in the pro ce ss. C o oling o f the p unch/ ram is 
th e r e f o r e also of g reat importanc e , particularly if th e can 
has a coatin g which c an b e dama ge d by h e at, — such as a 
plasti c coating or tin c oat e d st e el, A ram coolant syst e m 
for use with the die toolpack of figur e 1 is shown in 
figures 3 to 9. In the system of the pr e s e nt inv e ntion, the 
whol e ram assembly is cooled alon g its len g th, down to and 
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includin g th e punch nos e 21 .Th e co o lin g fluid is in contact 
with th e back of the punch nos e 21, — the int e rnal diam e ter 
of th e punch and any spac e rs 23, 

[0027] With particular r e ference to figur e s 0 and 9, the 

ram is fitted with a coolant tub e assembly 30. The coolant 
tube assembly 30 compris e s inn e r and out e r concentric tubes 
31, 32 which are fast e n e d togeth e r at connection points 33, 
34 > Gall e ries at th e conn e ction p oints allow for the flow 
of coolant such as coolin g wat e r, and air. 

[0020] With r e f e r e nc e to figures G and 7, th e ram 20 is 

c onn e ct e d to a yoke slide 41; a seal 36 on that e nd of the 
coolant tube assembly 30 sealing air, incoming water and 
out g oing wat e r sup p lies. Air pass e s down th e c e ntr e tube 37 
to assist strippin g of th e c an from the p unch 50. A s e al 
ass e mbly on th e c o nnecti o n point 35 at th e punch end of th e 
coolin g wat e r tube ass e mbly separates th e c oo ling water and 
air stri p . Alt e rnativ e ly a seal c o uld b e incorp o rated into 
th e punch nos e . 

[002 9 ] Cooling water is f e d in through a manifold 40 

mount e d on the yoke slid e 41, not dir e ctly to the ram (see 
fi g ur e 7) . The c oolant p asses down th e c o oling water tube 
ass e mbly 30, b e twe e n th e inn e r and outer tubes 31, 32. Pr o m 
th e re, coolant flows int o th e tubular cavity 24, between 
th e inner tub e 31 and the insid e of a ram spigot 25. As 
shown in figure 9, — th e coolant then flows past the punch 
retain e r through hol e s 22 and into cavity 20. 
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[0030] Coolant th e n retuarns back b e tween the outside o f 

the ram spi g ot 25 and the insid e of th e p unch 50 al o n g 
slots 27. It p asses ba c k into th e main b o dy of the ram 
thr o u g h hol e s 20 and travels ba c k b e twe e n th e out e r tub e 32 
o f th e cooling wat e r tub e assembly and th e insid e of the 
ram to th e manifold 40 on the yoke slide 41. 

[0031] It should be not e d that th e t e rms "holes, 

"caviti e s" and "groov e s" used abov e are us e d with ref e renc e 
to th e drawin g s and for the purpos e s of differ e ntiation 
only rath e r than b e ing int e nded as b e in g limiting in any 
way. 

[0032] By use of a single cooling water tube assembly 

and c hann e ls c ut in the o utside diam e t e r of the ram spig o t 
25 on which the punch 50 is mounted, — th e r e is n o 
r eq uirem e nt for a c avity on the insid e of the punch to 
conn e ct th e inl e t and outl e t ports. Further coolin g is 
aid e d by r e ducin g the c e ntral p ortion or p orti o ns of the 
ram s p i g ot to create a large chamber for th e fluid to 
contact the inner surface of the punch. — Inte g rity of the 
ram spigot is im p r o ved in the assembly of the pr e sent 
inv e ntion as radially drilled h o les us e d in prior art 
syst e ms ar e avoided. Th e s e cr e at e str e ss rais e rs and c an 
caus e p r e matur e failur e of th e ram if a crack in th e ram 
surfac e runs radially from on e h o l e to th e n e xt. 

[0033] As well as cooling the punch/ram internally, — the 

ram is also cool e d e xt e rnally by th e ram g uidan ce assembly 
60 of fi g ure 10. This assembly h e l p s t o dissipate heat from 
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th e p un c h and maintain th e ram at an ev e n tem p eratur e . — it 
unev e n h e at builds u p o n th e ram, this c an lead to 
dist o rtion of the ram. Th e ram guidan ce ass e mbly 00 
p r e v e nts such t e m pe rature diff e renc e s from arising. 

[0034] Th e ass e mbly GO has a s e al arrang e m e nt Gl at both 

e nds to pr e v e nt cooling fluid from l e aking into th e machine 
at th e rear and l e akin g into th e tooling at th e front. The 
fluid is fed in und e r p r e ssur e at the positi o n G2 as 
indi c at e d by th e arr o w. It th e n p ass e s along two bush e s and 
round spiral g roov e s G3 in both directions, lubricating and 
cooling th e ram 20. Th e coo lant e xits into c aviti e s G4 
between bush e s and th e s e al packs Gl. — It th e n e xits the ram 
g uidance assembly via slots and hol e s in th e housing and 
out throu g h a ch e ck valve 65 back to the machine collection 
sump wh e r e it is r e turn e d to a chiller unit. Th e c he c k 
valve 65 ensur e s that th e ass e mbly stays full of fluid and 
that th e re is complet e cov e rag e of the ram. 

[0035] Wh e n the ram is fully back, th e end of th e punch 

fitt e d to th e ram is l e v e l with the end of the front seal 
pack at positi o n 66 on the drawin g . 

TITLE OF THE INVENTION 



CONTAINER 



BACKGROUND OF THE INVENTION 
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[QOOll This invention relates to a metal container of 

the type having a body which is closed at one end by a 
peelable membrane or foil. In particular, it relates to a 
can body having a separate member fixed to one end and to 
which the peelable component is adhered. 

[00021 The usage of the sheet metal from which a 

container is manufactured is obviously of economic 
importance to the industry. For example, when the sheet 
metal is "blanked" to form ring-shaped components to which 
a peelable component is applied, the material punched out 
of the middle is often discarded. Systems which reuse this 
blanked material in forming smaller sanitary (non- 
processed) can ends have been implemented but are 
inherently limited in the maximum size of ends which can be 
produced. The size of the sanitary ends is also such that 
they cannot be used on the same container as the ring 
without the resultant container being "top-heavy" and 
unstable. If the containers used for the ring and end are 
manufactured in different volumes then there will still be 
surplus of one of these and the manufacturing and 
mechanical handling logistics become difficult. 

[0003] This invention seeks to provide a stable 

container which minimises metal usage and is readily 
handled during manufacture, filling and on shop shelves. 
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SUMMARY OF THE INVENTION 



[00041 According to the present invention, there is 
provided a metal container comprising a base, a side wall 
and a ring component which is adapted to be closed by a 
peelable membrane or foil, the base and the ring component 
being formed from the same sheet metal, in which the 
container side wall is flared outwardly at the end to which 
the ring component is fixed by between 6 mm and X mm, where 
X = 0.15 times the diameter of the container side wall, has 
a central section of substantially constant cross-section, 
and is tapered inwardly at the base by between 2 mm and Y 
mm, where Y = 0.22 times the diameter of the side wall. 

[00051 Typical examples of X and Y are therefore X = 11 
mm and Y = 16 mm for a 73 mm can side wall diameter, 
although different can bodies diameters may also be used. 

Although a side wall diameter of 150 mm is currently the 
largest which is likely to be used with this invention, the 
invention is clearly not limited in this respect. 

[00061 The preferred range of flare and/or taper angle 

is 20' to 50* so as to minimise the length of material to 
be formed without compromising axial strength. 

[00071 The maximum amount of flare for the upper end of 

the container is selected as that which provides ease of 
filling without risking handling difficulties on the 
manufacturing line or supermarket shelves. The maximum 
taper at the bottom end is that which is possible without 
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risk of instability of the container. However, a minimum 
amount of flare/taper is recaiired if the ring component and 
base are to be manufactured from the same sheet metal. 

[0008] In a typical cylindrical container to hold 

between 80a and 500q of food the difference between upper 
diameter and the side wall diameter is from 6 mm to 12 
mm and the difference between the end diameter D, and the 
upper diameter is from 14 mm to 28 mm. Preferably, the 
difference - is between 10 mm and 11 mm and the 
difference D-^ - is between 23 mm and 27 mm. 

[0009] The ring component may generally include a flat 

panel to which a peelable membrane is fixable, the flat 
panel preferably having a seal portion with a width of 2 to 
6 mm. The cut edge of the ring portion may be curled either 
outwardly or inwardly so as to hide the cut edge. 

[0010] For optimum product release, particularly when 

the product is solid, such as pet food, the internal 
diameter of the ring component for a cylindrical container 
may be the same as or greater than the diameter D . of the 
side wall. 

[QOll] For such products which need to be easily 
removed, the diameter D . is ideally at least 15 mm smaller 
than the side wall diameter D . since this enables a ring 
component to be manufactured from the same material as the 
base, but having an internal ring diameter which is greater 
than or equal to the side wall diameter. 
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[0012] According to a further aspect of the present 
invention, there is provided a method of forming a 
container comprising; forming a cylindrical side wall; 
expanding the side wall at one end and necking the side 
wall at the opposite end; forming an intermediate component 
having a seaming panel connected by a wall to a flat 
annulus. a substantially cylindrical wall portion and a 
centre panel; cutting the centre panel out of the 
intermediate component and curling the cylindrical wall to 
form a ring component; seaming the ring component to the 
expanded end of the side wall and the centre panel to the 
necked end. 

[0013] The step of forming the intermediate component 

may comprise forming can end features on the centre panel. 

BRIEF DESCRIPTION OF THE DRAWING 

[00141 A preferred embodiment of the invention will now 

be described, by way of example only, with reference to the 
drawing which is a schematic side view of one progression 
of forming a ring component and can end for seaming to the 
same can body. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0015] Figure 1 shows a ring 1 for closing by a peelable 

foil or membrane 2 . a can body 3 and sanitary end 4 . With 
reference to figure 1(a) to 1(c). ring 1 and end 4 are 
formed from the same sheet metal 5 bv drawing the metal 
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sheet into a shallow cup 6 with flat annular portion 7 and 
wall 8 extending into a seaming panel 9 and terminating in 
curl 10. Base 11 of the cup 6 is severed close to the cud 
wall 12 so as to form a stepped disc 13 which is 
subsequently to be used for forming the base of the 
container. The wall 12 is then curled adjacent annulus 7, 
thus forming a bond surface for fixing foil 2. In the 
figure 1(c) this bonding surface 7 is shown as flat but it 
may be inclined if desired for pressure performance 
purposes, for example. In one embodiment, a tab 14 mav be 
formed from the foil 2 . 

[0016] As shown in figure 1(d) , the can body 3 is formed 

from a cylinder of metal 15 which is expanded outwardly at 
one end 16 and necked inwardly at the opposite end 17 . The 
body is provided with a flange 18. 19 at each end suitable 
for seaming the ring component 1 and can end 4 
respectively, 

[0017] Stepped disc 13 , which was cut from the cup 6 

(see figure 1(a) and Kb)) is shallow drawn, curled and 
then seamed to the lower end of can body 3 . 

[00181 In accordance with the invention, the dimensions 

of the features are selected so as to enable the ring 1 and 
end 4 to be manufactured from a single sheet of metal. In 
particular, dimensions are selected as defined in the 
claims. One container made in accordance with the invention 
has a 200 ml contained volume and has an 83 mm diameter 
peel seam ring. 73 mm body diameter and 58 mm diameter end. 
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Another container had a 73 mm diameter ring, 65 mm diameter 
body and 51 mm diameter end, 

[0019] The example of the figure may be modified by 
forming the steps in a series of simple forming operations 
or by carrying out one or more of the steps in a single 
machine. Furthermore, different shapes of formed components 
may be made so as to allow, say, the lower side of the 
sheet metal 5 to become the upper side of the ring 1 whilst 
remaining the lower side of end 4. This is particularly 
useful where the coating on one side is a "soft" material 
selected for bonding the peelable foil to the ring, but a 
more robust material is preferred for the end which is in 
contact with the product. 
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ABSTRACT OF THE DISCLOSXJRE 

An assembly for c an manufactur e includ e s a fcoolpack havin g 
coolant di e s (3,4,5,0) adja c ent and either sid e of ironin g di e s 
(1,2) — s o that co o lant may b e circulat e d around c aviti e s in th e 
coolant di e s so as to cool th e ir o nin g di e ins e rts — (12) . 
Gen e rally, — th e tool p ack is used in c onjunction with a ram (20) , 
coolant tube assembly (30) and ram guidance ass e mbly (60) which 
tog e th e r e nsur e that the ram is c oo l e d alon g its e ntir e len g th, 
up to and in c ludin g the p unch nos e (21) . 

An assembly for can manufacture includes a toolpack having 
coolant dies (3,4,5,6) adjacent and either side of ironing dies 
(1,2) so that coolant may be circulated around cavities in the 
coolant dies so as to cool the ironing die inserts (12) . 
Generally, the toolpack is used in conjunction with a ram (20) . 
coolant tube assembly (30) and ram guidance assembly (60) which 
together ensure that the ram is cooled along its entire length, 
up to and including the punch nose (21) , 



